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revolve around the endosymbiotic theory, which maintains that mitochondria, chloro-
plasts, and/or flagella were engulfed by cells, persisted as symbionts, and evolved into
organelles. The discussion of prokaryotes centers on comparisons of biochemical
pathways. Two approaches are taken to examine the origin oflife. Some papers look at
the conditions required to form larger molecules from smaller ones. Other papers start
with complex life forms and break them down into the minimal elements required to
sustain life; this line of thought suggests that early life was based on RNA and
protein.
The strength of the anthology is that it assembles in one volume representative
papers which discuss evolution on a molecular level. The weakness is that not all papers
can be included and that new articles appear so rapidly that those in this collection may
seem old. Nonetheless, the concepts presented in this book have not been dated by new
research. This volume can be used as a valuable teaching aid in a seminar or as an
informative text for the reader interested in evolution.
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BIOLOGY OF THE NERVE GROWTH CONE. Edited by Stanley Kater and Paul Letour-
neau. New York, Alan R. Liss, Inc., 1985. 351 pp. $44.00.
This collection of original papers is an attempt to integrate new data and concepts
from various fields concerning the dynamics of growing neurons. The neuroscientist
wishing to acquire more than a basic familiarity with the growth cone, as well as others
interested in general problems of cell motility, will find this volume a stimulating
introduction to state-of-the-art techniques used in growth cone study. The book falls
short, however, ofbeing a comprehensive review ofcurrent research in the field.
The preface gives a brief history ofgrowth cone research, beginning with paeans to
Cajal, Harrison, and Speidel for their early observations of growth cones in fixed
tissue, in vitro and in vivo. The development of new techniques such as phase contrast
microscopy, time-lapse cinematography, and slice technology has produced a wave of
fresh observations in the last thirty years; this work presents in one volume some ofthe
results ofthese applications.
The main text begins with an essay by Trinkaus which demonstrates that neurite
elongation is simply a form of cellular motility and emphasizes that researchers
studying these problems would do well to pay attention to each other's work. The
subsequent papers represent an attempt at such an integration.
The collection is divided into three parts describing in vivo study ofgrowth cones, in
vitro experiments, and electrical properties ofgrowing neurons. Roberts and Patton's
striking scanning EM images of growth cones adhering to embryonic frog skin begin
the first section, followed by work from other systems, including frog tectum, mouse
cerebellum, and frog retina. A conspicuous omission is any mention of insect
preparations, whose identified neurons are ideal for in vivo studies of growth cone
targeting. The section closes with Rutishauser's discussion of the role of neural cell
adhesion molecules in guiding growing neurites along their substrate.
Section II, "Growth Cones in vitro," includes several papers describing experimen-
tal manipulation ofgrowing neurons. It begins with Haydon et al's demonstration that
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same chemical stimulus and thereby attain their characteristic morphologies. Also
included are observations ofgrowing neurons from a mouse cerebellar mutant, and two
papers on the role of nerve growth factor and laminin in determining the direction of
neural elongation.
The last section deals with a relatively new subspecialty, the electrophysiological
study of the growth cone. It has long been known that an external electric field can
affect the direction of neurite growth, but the mechanisms underlying this effect are
largely unknown. This section presents some exciting new data and techniques
addressing that issue. Of particular interest is M.-M. Poo's demonstration that a
growth cone will respond to an extremely small local current, on the order of that
produced by embryonic muscle fibers. Such observations, paired with Freeman et al.'s
method for measuring the tiny voltage gradients around a growth cone, can clarify
what role, ifany, electrical fields play in neural development.
This last chapter especially confirms the volume's aim: to present state-of-the-art
techniques in the study of growth cones, rather than to provide a comprehensive
introduction to the basic issues of growth cone behavior. A more intensive review,
instead ofthe briefpreface, might make this volume appropriate for a newcomer to the
field. In addition, the problem ofembryonic cell motility might be addressed in greater
depth.
Clearly, one intent of the editors is to show that growth cone study can tell the cell
biologist much about general rules of embryonic cell movement, and vice versa. This
collection demonstrates that understanding of these highly dynamic structures is
becoming essential to the study of neuronal development and plasticity proper, and
that we arejust beginning to lay the technical groundwork for such study.
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CONTEMPORARY SENSORY NEUROBIOLOGY. Edited by Manning J. Correia and Adrian
A. Perachio. New York, Alan R. Liss, Inc., 1985. 359 pp. $58.00.
This volume, proceedings of the Third Symposium of the Galveston Chapter of the
Society for Neuroscience, attempts to present a collection of new experimental and
theoretical approaches to the study of sensory neurobiology. Indeed, there are a
number ofinteresting and innovative techniques described, yet the papers suffer from a
wide range in quality. Some are outstanding examples of "high-technology"
approaches to long-unanswered problems of neurobiology; others are sketchy, requir-
ing the reader to take assertions on faith, rather than from lucid explanations or hard
data.
Among the excellent presentations, Fain and Schroder discuss laser micro-mass
analysis of light-induced calcium release from photoreceptors. Shepherd gives an
extensive review of the functional neural organization of the olfactory system; in
addition to presenting a different way to view olfaction, he discusses his work with
Benson on electronmicroscopic-resolution 2-deoxyglucose autoradiography. We are
sure to hear more about this promising new technique. The review by Willis, while also
excellent, perhaps would be better placed in a volume entitled Classical Sensory
Neurobiology.